Expression and immunohistochemical localization of vesicular glutamate transporter 2 in the migratory pathway from the rat olfactory placode.
The localization of vesicular glutamate transporter 2 (VGLUT2) was examined by immunohistochemistry and in situ hybridization histochemistry in the developing rat olfactory region with special relation to the spatiotemporal location of NCAM, a neural cell adhesion molecule expressed in differentiated neurons, and the calcium-binding protein calbindin D-28k, a marker of neurons migrating from the vomeronasal organ anlage (Y. Toba et al. (2001) J. Neuroendocrinol., 13, 683-694). Both VGLUT2 and NCAM immunoreactivities were first detected at embryonic day 11.5 (E11.5) in the neuronal cell mass beneath the telencephalic vesicle. After E12.5, VGLUT2-immunoreactive cells were detected in the migratory pathways from both medial and lateral olfactory pits, anlagen of the vomeronasal organ and olfactory epithelium. Between E15.5 and E19.5, moderate to intense VGLUT2 immunoreactivity was observed in cell clusters situated along NCAM-bearing vomeronasal nerves, and frequently colocalized with calbindin D-28k immunoreactivity. Using in situ hybridization histochemistry, VGLUT2 mRNA signals were detected in the clustered cells as well as in cells of the vomeronasal and olfactory epithelium. After E20.5, migrating cells gradually decreased in number and VGLUT2 immunoreactivity attenuated in the clustered cells, although calbindin D-28k immunoreactivity in these residual cells was still intense. The presence of intense VGLUT2 immunoreactivity in neurons actively migrating from the olfactory placode suggests that this transporter is involved in the migratory process of these neurons.